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ABSTRACT: 

PROBLEM TO BE SOLVED: To use ozone as a treating fluid for sterilizing and 
deodorizing a product made from a natural rubber by adding an organic solvent 
such as alcohol into an ozone solution. 

SOLUTION: Water is added to ethanol to make an ethanol solution having about 
10 to 30% concentration. A highly dense ozone gas Is exposed to the solution 
by a method such as bubbling to make an ozone solution. Since a density of the 
ozone reduces with the elapsed time, it is necessary to continuously supply the 
ozone gas or rapidly use before reducing its density. A material to be 
sterilized and deodorized is dipped into the solution or sprayed with it, and a 
whole surface of the material is wetted with the solution to leave for about 10 
minutes. Thereby deterioration of a rubber material can by prevented and 
sterilization and deodonzation can effectively be carried out. 
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* NOTICES * 

jfO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim{s)j 

[Claim ^Sterilization, ********** which add organic solvents, such as alcohol, and use this as a 
treating solution into an ozone solution, 

[Claim 2)An oxidative degradation method of polymers in liquid including a carbon double bond 
which adds organic solvents, such as alcohol, and uses this as a treating solution into an 
ozone solution. 



[Translation done.] 
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* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation, 

1 This document has been translated by computer, So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[Field of the !nvention)This invention relates to sterilization by concomitant use with ozone and 
organic solvents, such as alcohol, ******, and a polymers oxidation treatment method. 
[0002] 

[Description of the Prior Art)Ozone has strong oxidizing power, it is used as sterilization, ******, 
or an oxidizer using this character. However, since oxidizing power of ozone was strong, metal 
was corroded and the natural system resin material was damaged, the use was limited. For 
example, if a countless small crack arises in the part which has required interna! stress if the 
radiation protection mask used in a plant institution etc. is soaked into an ozone solution and 
even the ozone level of about 0.1 ppm is further soaked in it in several minutes, it will be in a 
rupture condition. If it becomes several ppm - the order of 10 ppm of numbers, metallic 
corrosion will also appear notably. For this reason, it is necessary to use expensive corrosion 
resistance metal for using an ozone solution. 
[0003] 

[Problem(s) to be Solved by the Inventlonjlt aims at aiming at use of ozone to the sterilization 
in the washing process of the product which comprised crude rubber, such as a radiation 
protection mask, and ******. However, for ozone itself, as stated above, use is not easy, but by 
adding an additive agent to this, a treating solution is made, a processed material is immersed 
or sprayed into this treating solution, and it sterilizes uniformly, and aims at enabling it to 
heighten **********. Although gaseous ozone is poured also into processing of a polymers 
solution, for example, waste fluid, including a carbonaceous double bond, let it be a technical 
problem to provide the method of enabling promotion of oxidative degradation also in this 
case. 
[0004] 
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[Means for Solving the ProbiemjOrganic agents, such as alcohol, are added in an ozone 
solution, and it enabled it to use it for sterilization and ****** by making this into a treating 
solution. It enabled it to use it for oxidative degradation of polymers in liquid which adds 
organic solvents, such as alcohol, and includes a carbon double bond by making this into a 
treating solution in an ozone solution. 
[0005] 

[Embodiment of the InventionjFpr example, water is added to ethanol and it is made 10 to 30% 
(the concentration usually used for sterilization is 70%) of ethanol concentration, and further, 
highly concentrated ozone gas is exposed to this into liquid by bubbling and the other 
methods, arid the liquid in which ozone was dissolved is built. Since concentration falls with the 
passage of time, the ozone which is dissolving in this liquid is promptly used, before always 
carrying out continuous supply of the gaseous ozone or concentration's failing. 
[0008]A treatment object, for example, a radiation protection mask etc., to sterilize and 
********** in this solution is immersed or sprayed, and if several 10 minutes is made to go 
through the state where the whole surface was soaked in the above-mentioned liquid, 
sufficient bactericidal effect and ********** will be obtained. 

[0007|Por example, the polymers which have a carbonaceous double bond are contained, to 
an organic waste solution etc., by using the liquid, the oxidative degradation of an organie : : :; 
waste solution can be promoted, depolymerize can be carried out more, and the waste-liquid- 
treatment burden of a post process can be made light. 

|0008]Like the above, the experimental result which considered processing by ozone and an 
ethanol concomitant use agent is shown below. 

(1) It became clear that high concentration ozone (inside of mind 1 .0 ppm, underwater 1 .0 
mg/l) promotes degradation of a protection implement raw material as a result of the 
background / purpose ozone resistance examination. However, in order to annihilate the 
bacteria adhering to a protection implement thoroughly, high concentration ozone is 
indispensable. Then, it was examined whether effective sterilization could be performed, 
without degrading a protection implement raw material 

[0009](2) Examination outline hydrogen peroxide, acetic acid, ethanol, an ultrasonic wave, etc. 
were used together with ozone, and degradation of a protection implement and the oxidizing 
power of ozone melted water were investigated. The test result of concomitant use processing 
is shown in the lower table 1. It turned out that it is best to use ethanol together as a result. 
[0010] 
[Table 1] 
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[0011](3) concomitant use of ozone/ethanol - ethanol concentration was changed there and it 
was investigated what kind of influence it would have on the oxidizing power of ozone melted 
water. The examination put the ethanol (water temperature of 25 **) of fixed concentration into 
a 500-m! beaker, carried out bubbling of the gaseous ozone by 21 /of flow min. and measured 
the ozone level of 20 minutes after, 

[0012]The following things became clear as a result of the above-mentioned examination (refer 
to drawing 1). When ethanol concentration is less than [ 10vol% ], an ozone level (oxidizing 
power) falls compared with pure water. The solubility of ozone increases as ethanol 
concentration becomes high, when ethanol concentration is more than 1Gvo1%. 
[0013]Next, the deterioration test was done using the whole surface mask whose degradation 
was the most remarkable as a result of the examination of ozone resistance, an examination » 
ozone level 1 .0 mg/l and 10vol% you made it immersed into ethanol for 48 hours, and the 
degree of degradation was investigated. As a result, there is no generating of a crack in a raw 
material, and it became clear that degradation of crude rubber and neoprene rubber could 
control substantially. At 70vo!% ethanol, the crack initiation did not have 1 .5 or more mg/l of 
ozone levels, and 96-hour immersion, either. It is expected that the depressant action of this 
degradation becomes so strong that ethanol concentration becomes high. 
[00 14] Next, the research result about the ozone wash adaptability of a radiation protector is 
described below. 

(1) it became clear for ozone melted water / ethanol concomitant use processing to control 
degradation of a rubber material, and to raise the solubility (oxidizing power) of ozone above 
fixed concentration as a result of the ozone resistance examination of a test purpose protection 
implement. The exam aimed at comparing the bactericidal effect of ozone / ethanol 
concomitant use processing, and each independent processing, using Escherichia coii as a 
test organism. 

[0015](2) Carry out shaking culture of the Escherichia coll (K-12) for about 16 hours using the 
production deoxycholate liquid medium of examination-contents a imitation contamination 
cloth, and adjust number-of-microorganism concentration using a physiological saline 0.8% (a 
1.0x10 6 individual / ml). Then, imitation contamination doth is produced by dropping a fixed 
quantity at a cheesecloth (5 cm x 5 cm). 
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[001 6]b) Consider a steriiizing-properties comparison ! test-method sterilizing method as the 
immersion to the following solution. Imitation contamination cioth is sterilized under a fixed 
condition by each method. 

** Sterilized water (refer to Table 2) (refer to Table 4) ** ethanof water (1 0vol%) ** (refer to 
Table 3) ethanol water (10voi%) + ozone melted water (about 0.15 mg/l) [0017] 
[Table 2] 
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[0018] 
[Table 3] 
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[0019] 
[Table 4] 
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[0020]**) Test parameter immersion time (min) : 5, 10, 20 water ** (**) : Suppose that it is fixed 
about 20 **. 

[0021]**) Use the stamp for valuation method bacteria detection (deoxychoiate agar medium). 
Surface bacteria are extracted by pushing against the surface of imitation contamination cloth 
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lightly. Then, the colony count which grew on the culture medium is measured after 37 ** 24- 
hour culture with humidistat. A colony count estimates a bactericidal effect. For every 
processing time, IGOmicro! extraction of a solution was done and the bacterial count contained 
in it was measured. 

[0022]{3) clear at comparison of the conclusion table 3 and Table 4 - as - 10vol% -~ the 
concomitant use processing of a bactericidal effect with ozone is higher than ethanol 
independent processing. 

By 20-minute concomitant use processing of ethano! (10vo!%) + ozone melted water (0.15 
mg/l), all the Escherichia coll in a contamination doth and a solution became extinct. ... (Table 
5) 

it turned out that the bacteria eluted to underwater become [ be / it / under / contamination 
cloth / comparing ] extinct quickly out of a contamination cloth. 
10023! 
[Table 51 
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[0024](Example of a use to sterilization) in alcohol with high safety, sufficient bactericidal effect 
was not conventionaiiy acquired to the spore-ized bacteria to the human body. Therefore, a fall 
of environmental aicohoi concentration (per 70% is the most effective) will resuscitate bacteria. 
However, ozone destroys the cell membrane itself and making revival impossible is known. 
Although use is restricted in many cases for the strong oxidizing power, sterilization of use of 
ozone is attained in safe and comparatively low-concentration alcohol by using ethanol etc. 
together. As a concrete use. the adaptation as processing of foodstuffs, the alcoholic 
substitution to the sterilization disinfection in a distribution process, and substitution of the 
alcoholic disinfection in a medical field can be considered. When washing one's hand in 
alcohol directly, the hand roughness by degreasing arises, but since it is low-concentration 
aicohoi, the fear and comparatively few [ and J persons poor at an alcoholic smell can do use. 
Although there are some which were produced commercially as a rough device which has a 
bactericidal effect in low concentration ozone melted water in a commercial scene, compared 
with these, it excels in disinfection so that clearly also from a test result. 
[0025] 

[Effect of the InventionjConventionally, because of the powerful oxidizing power of ozone, even 
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if the ozone application to the protective mask etc. which comprise a natural resin system was 
low concentration, stress raisers, such as a rubber material, were cracked and it was not able 
to be used for them. However, sterilization and the use as an object for ****** were attained by 
using the ozone solution which added a small amount of alcohol etc. And when an ozone 
solution was conventionally adapted to the existing device etc., it needed io all exchange for 
the material of ozone resistance, and the cost of the repair expense had become fetters of 
ozone use. However, by adding a small amount of alcohol etc. by this invention, use became 
possible with the existing equipment and it became possible to extend the application range of 
ozone further. For example, although the ozone solution was used for sterilization and ******, in 
order that the foodstuffs industry might also avoid degradation of the peripheral machine 
material by the oxidizing power of ozone, it was extremely used by low concentration and the 
bactericidal effect was not enough [ the industry }, either, however, even if it raised 
concentration according to the ozone solution which added alcohol {for example, ethanol), 
there were few possibilities of carrying out deterioration and damage of surrounding equipment 
and the apparatus, and sterilization and ********** were also markedly boiled compared with the 
former, and it turned out that it is high. That is, even if it reduced the amount of nearly 70 
ethanol used to several [ equivalent sterilization and ********** can be obtained and use at 
the place which exists on the outskirts could also be expected from the use and fire in the 
place in which a person poor at an alcoholic smell is present. 



[Translation done.] 
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